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(1) 以十二烷基硫酸钠和三嵌段共聚物 P123 为混合模板剂，尿素为沉淀剂
制备了系列介孔 LnNiO 催化剂，将其应用于丙烷氧化脱氢反应，重点考察 NiO
中添加 Ce 对催化剂介孔结构及催化性能的影响。研究结果表明，CeNiO 催化
剂较纯 NiO 有更好的低温催化活性。325 °C 反应时，纯 NiO 上丙烯收率仅为
3.1%，而在 5CeNiO 催化剂上，丙烯收率高达 12.2%。N2-吸脱附和 TEM 结果






烯收率最高可达 12%左右，远高于纯纳米 NiO 上所获得的最高丙烯收率(7%)。
将硫酸根修饰作用的研究扩展到其它氧化物上，发现不管在选择性较低的
Co3O4 催化剂上，还是在完全氧化的 CeO2 催化剂上，经过硫酸根修饰后，催化




































Oxidative dehydrogenation of propane (ODHP) to propene is an important 
reaction with great industrial application. Currently, the main catalysts for the 
reaction are vanadium-and molybdenum-based catalysts. However, the reaction 
temperature is generally as high as 500 °C or more. Since the product propene is 
more active than propane and prone to side reaction, it is significant to reduce the 
reaction temperature and realize the oxidative dehydrogenation of propane to 
propylene at low temperature effectively. As a class of low-temperature catalysts, 
nickel-based catalysts have attracted much attention, but its catalytic performance 
needs to be further improved. In this work, a series of doped nickel-based catalysts 
have been prepared and investigated in the ODHP reaction. The effects of catalyst 
structure, surface properties and promoter modification on the catalytic performance 
have been deeply and systematically discussed. Besides, the relationships between 
the structure and the performance have been intensively studied. The main results of 
the study are summarized as follows: 
(1) Mesoporous LnNiO catalysts were prepared by using sodium dodecyl 
sulfate mixed with triblock copolymer P123 as a template and urea as a 
hydrolysis-controlling agent. The catalysts were tested for oxidative 
dehydrogenation of propane to propene. The effect of Ce addition on structure and 
property of the prepared catalysts was mainly examined. It was found that the 
CeNiO catalysts showed higher catalytic activities in comparison with that of pure 
NiO at low temperatures (< 400 °C). On NiO only a 3.1% propene yield was 
obtained at 325 °C, while the yield on 5CeNiO was as high as 12.2% at the same 
temperature. The results of N2 adsorption-desorption and TEM indicated that both 
the prepared NiO and CeNiO catalysts possessed wormhole-like mesostructure.TPR 
results revealed that part of oxygen species became more reducible due to the 
















(2) The anion modified nano-nickel catalsts were reported and tested in 
oxidative dehydrogenation of propane to propene for the first time. It was found that 
in comparison with nano-NiO catalysts modified with the CO32−, NO3−, Cl−, 
PO43−and pure NiO , the SO42− modified nano-NiO had a surper catalytic 
performance for the ODHP reaction. On this catalyst the propylene yield was up to 
about 12%, far higher than that of pure nano-NiO with highest propene yield of 7% 
at 400 °C. Such a sulfate modification was extended to other oxides. It was found 
that either for the less selective catalyst Co3O4, or for the complete oxidation catalyst 
CeO2, the catalytic performance could be significantly improved by the sulfate 
modification. TPR and XPS results showed that there was a strong interaction 
between sulfate and nickel species, which led to a decrease in the reducibility of 
nickel oxide and more N3+ species produced. These may be the important reasons for 
the good catalytic performance of the SO42− doped catalysts. Another probable 
reason is that in the SO42−/NiO catalysts the sulfate acts as an agent isolating the 
active sites, thus suppressing the deep oxidation of propene to CO and CO2, and 
increasing the selective conversion of propane to propene. 
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